In the current research, water samples were collected from selected sites in the Tigris River. The water samples were collected monthly started from September 2017 to January 2018.The results demonstrate that the total average values of radon activity level for the 5 months for site 1, site 2, site 3 and site 4 were 36.6, 28. .h À1 . Annual effective doses due to water consumption for adults, children and babies were also calculated. The obtained values of radon concentrations in the study water samples were found to be lower than the maximum permissible concentrations in water as recommended by the US Environmental Protection Agency (EPA). Also, the results reveal that the radon activity level has its lowest value during November but that there are no considerable variations with different times of the year.
INTRODUCTION
Radon and its progenies are known as the main sources of human radiation exposure by natural radioactivity. It is considered as the second cause of lung cancer (UNSCEAR ). High concentrations of radon can be hazardous to individuals and can cause lung cancer (Folger et 
).
The three naturally occurring radioactive isotopes of radon are Actinon ( Radon, which is soluble in water, is dissolved and transported with water during water movement through soil and rocks that contain radon. The possibility of radon absorption depends on the radium and uranium concentrations in the soil and rocks. Hence, as the concentrations of radium and uranium in soil and rocks increase, the absorption of radon increases.
Since the Tigris River is the household water supply in Baghdad, the knowledge of the radon level in Tigris river water is important for public protection from the consequences of severe exposure to radiation, which is considered a risk for lung cancer specifically. The aim of this study is to measure radon levels in water samples collected from four selected points from the Tigris River for a period of five successive months (September 2017 to January 2018). Radon was measured using solid-state nuclear track detector CR-39.
MATERIALS AND METHODS

Study area
The river Tigris is 1,850 km long, ascending in the Taurus After etching, the detectors were washed with tap water, then with distilled water and finally with alcohol solution.
Eventually, α-tracks were counted using an optical microscope with a magnification of 400×.
Calculations
The track densities (ρ) in the samples were calculated using Equation ( 
where ρ ¼ the density of the measured α-track (track.cm
T ¼ time of exposure and CF ¼ the calibration factor, which 
where R ¼ the radius of the container (cm), θ c ¼ CR-39 critical angle, which is equal to 35 , and R α ¼ the range of 
where C Rn ¼ the radon concentration in the sample where W in is the intake of water (730, 330 and 230 L.y À1 for adults, children and babies, respectively) (WHO ) and C f represents dose conversion factors for radon (3.5, 5.9
and 23 nSv.y À1 for adults, children and babies, respectively) (UNSCEAR ). Figure 4 . However, values of radon activity in the study water samples are lower than the world permissible limit, which is equal to 555 Bq.m À3 (USEPA ). The surface exhalation rates of radon (RER S ) for the study water samples are presented in Table 3 . The obtained overall average value of the surface exhalation rate of radon The annual effective doses were also calculated using Equation (6) and are tabulated in Table 4 . The average values during the time of study were 2.913, 2.220 and 6.032 μSv.y À1 for adults, children and babies, respectively.
RESULTS AND DISCUSSION
The average values are well below the world permissible value recommended by UNSCEAR ().
CONCLUSIONS
The obtained results reveal that radon activity levels in the study samples were below the permissible value given by the USEPA. The lowest radon level was found during November at moderate weather temperature. The variation in the dissolved radon concentrations may be due to human activities that vary from site to site and the increase of the pollutants discharged to the Tigris River. The annual effective doses are below the permissible value, thus it is clear that the water samples do not show any considerable source of radiation risk and are not harmful as far as radon concentration is concerned. 
